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CURRENT SOURCE CIRCUIT 

(57) [Claim of Utility Model] 

A current source circuit comprising: 
a constant current source as a reference; 

a capacitor element which is connected between a gate and a reference voltage 
terminal and a plurality of insulated gate field-effect transistors which provides a first 
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switching means connected between a drain and the gate; 
a circuit network; and 

a second switching means which can switch over the drain of the plurality of 
insulated gate field-effect transistors to either one terminal of the constant current source or 
a terminal provided on the circuit network side corresponding to the insulated gate 
field-effect transistors, 

wherein one of the second switching means is switched over to the constant current 
source side during the non-operation period of the circuit network; 

a reference current from the constant current source as a reference flows between 
one corresponding drain and source among the insulated gate field-effect transistors by 
closing one of the first switching means which corresponds to one of the second switching 
means during the period when one of the second switching means is switched over to the 
constant current source side; 

the gates of the plurality of insulated gate field-effect transistors are sequentially 
biased so that the constant reference current flows through them by repeating bias 
operation of one corresponding gate electrode among the plurality of insulated gate 
field-effect transistors by charging one corresponding capacitor element among the 
capacitor elements; 

all the first switching means are opened during the operation period of the circuit 
network; and 

a plurality of constant currents are supplied to the circuit network by connecting at 
least one switching means among the second switching means to one terminal provided on 
the circuit network side for a predetermined period. 
Detailed Description of the Device 
[Industrial Field for the Device] 

The present device relates to a current source circuit for supplying a predetermined 
current to an arbitrary portion in a circuit network. 
[Summary of the Device] 

The device relates to a current source circuit and it is a general purpose of the 
device to supply a predetermined current without fluctuation to a circuit network by 
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supplying a current from a reference current source to an active element during an arbitrary 
period so that the charge corresponding to this current is stored in the active element and 
generating a current based on the stored charge when desired. 
[Prior Art] 

Conventionally, a current mirror circuit as shown in FIG. 6 is often used as a 
current source circuit for supplying a predetermined current to an arbitrary portion in the 
circuit network. 

Namely, in the FIG. 6, a current I 0 from a constant current source 1 is supplied to a 
MOS element M© configuring a diode side of the current mirror circuit. Currents l u I 2 , ... 
obtained at MOS elements Mi, M 2 , ... configuring a transistor side of the current mirror 
circuit are supplied to each portion in the circuit network 100. 

When elements are transistors in this circuit, the currents I lf I 2 , ... are equal to the 
current I 0 , however, when elements are MOS elements, the currents I 0 , Ii, h, — are not 
equal to each other because of the fluctuation of each element. That is, a current between 
a drain and source of a MOS element, I DS is established as follows. 

Ios = k- ^(V G s-V th ) 

Note that, k is a constant number, 
L is a channel length, 
W is a channel width, 

V GS is a voltage between a source and gate, and 

V th is a threshold voltage. 
It is confirmed that L, W, and V th are easily fluctuated due to manufacturing problems of 
MOS elements. 

Therefore, as the currents I 0 , Ii, h, ... are not equal to each other due to this 
fluctuation, predetermined currents can not be supplied to each portion in the circuit 
network 100. 

[Problems to be Solved by the Device] 

In the above-mentioned conventional technology, the currents I 0 , Ii, h, ... could not 
be equal to each other due to the fluctuation of MOS elements. 
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[Means for Solving the Problems] 

It is an object of the device to provide a current source circuit which is connected to 
the circuit network 100: 

wherein active elements Mi, M 2 , ... are provided; 

capacitor components Q, Q, ... are provided between gates and sources of the 
active elements Mi, M 2 , ...; 

switches Wi, W 2 , ... are provided between drains and gates of the active elements 
Mi, M 2 , 

the drains of the active elements M u M 2 , ... are connected to movable contacts of 
change-over switches S l9 S 2 , 

first fixed contacts of the change-over switches S 2 , S 2 , ... are connected to the 
circuit network 100; 

second fixed contacts of the change-over switches Si, S 2 , ... are connected to a 
predetermined reference current source 1; 

the change-over switches SI, S2, ... are switched over to the second fixed contact 
side during an arbitrary period and the switches Wl, W2, ... are turned ON, whereby 

a reference current I 0 flows into the active elements M x , M 2 , ... from the reference 
current source 1 and the charge corresponding to the reference current I 0 is charged in the 
capacitor components Q, Q, ...; 

the change-over switches S l9 S 2 , ... are switched over to the first fixed contacts side 
during the desired period and the switches W l5 W 2 , ... are turned OFF, whereby 

currents l l9 I 2 , ... which are based on the charge charged in the capacitor 
components Q, C 2 , ... are applied to the active elements Mi, M 2 , ... so that the currents l u 
I 2 , ... are supplied to the circuit network 100. 
[Operation] 

According to the device, a predetermined current without fluctuation can be 
supplied to a circuit network by storing a reference current in an active element and a 
capacitor component during an arbitrary period and generating the stored current when 
desired. 

[Example of the Device] 
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In FIG. 1, capacitors Q, Q, ... are connected between the sources and gates of MOS 
elements M l9 M 2 , and switches Wi, W 2 , ... are connected between the drains and gates of 
the MOS elements Mi, M 2 , .... Further, the drains of the MOS elements Mi, M 2 , ... are 
connected to movable contacts of change-over switches Si, S 2 , ... first fixed contacts of the 
change-over switches Si, S 2 , ... are connected to a circuit network 100, and second fixed 
contacts of the change-over switches Si, S 2 , ... are connected to a constant current source 1 as 
a reference. 

As shown in FIG. 2B, the change-over switches S x , S 2 , ... are sequentially switched 
over to the constant current source 1 side during the blanking period in the operation of the 
circuit network 100 which is shown in FIG. 2A, and further the switches W x , W 2 , ... are 
sequentially turned ON as shown in FIG. 2C. 

By the above operation, when the change-over switch S x , for example, is switched 
over to the constant current source 1 side during the blanking period and the switch W 2 is 
turned ON, a current Io from the constant current source 1 is supplied through the MOS 
element M h and further the charge is accumulated in a capacitor Q so that the current Io is 
supplied through the MOS element M x . On the other hand, when the switch W 2 is turned 
OFF during the operation period and the change-over switch Si is switched over to the circuit 
network 100 side, the MOS element M x is biased according to the charging potential of the 
capacitor Q, and the current Io keeps flowing between the source and drain of the MOS 
element M a , thus the circuit network 100 receives the current I 0 . The same operations are 
sequentially conducted in other MOS elements M 2 , M 3 , . . .. 

In this manner, a predetermined current can be constantly supplied to each portion in 
the circuit network. This is because, according to the above-mentioned circuit, as the current 
from the constant current source is stored and the stored current is supplied to the circuit, the 
current supplied does not come under the influence of fluctuations and the like of the 
elements. 

Meanwhile, according to the above circuit, fluctuations due to the temperature 
characteristics and the like of the elements can be removed and the generation of, what is 
called, 1/f noise can be suppressed by repeatedly storing the currents from the constant 
current source every predetermined period. 
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Examples of other circuits will be hereinafter explained. 

Shown in FIG. 3 is a configuration view in the case where the above circuit is applied 
to a DA converter. In this case, currents of accurate scale factors of Io, 2I Q , 4Io, ... are 
required. Therefore, current sources of each current I 0 are formed by employing the 
above-mentioned configuration as shown in FIG. 3. Incidentally, a terminal T x is set so as to 
receive the current Iq from a MOS element M n , a terminal T 2 is set so as to receive the 
current 2Iq from MOS elements M 2 i and M 22 , and a terminal T 3 is set so as to receive the 
current 4Iq from MOS elements M 31 to M34. In this example, the current Io of each current 
source does not come under the influence of fluctuations and the like of the elements as well 
as the case shown in FIG. 1. Therefore, the currents of the accurate scale factors of Io, 2Io, 
4I 0 , ... can be obtained and a multi-bit DA converter with high precision can be realized. 
Note that, in FIG. 2, the above-mentioned capacitors Q and Q, ... are omitted because 
capacitor components between the sources and gates and between the channels and gates of 
the MOS elements can substitute for them. 

Shown in FIG. 4 is a configuration view in which the above circuit is applied to the 
case where a circuit has numbers of portions which receive currents and thus cannot form all 
the currents within the blanking period. In this example, the currents from the constant 
current source 1 is each stored in MOS elements M a , M b , ... during the operation period, and 
the currents from the MOS elements M a , Mb, ... are each stored in MOS elements M al , M^, 
... and M bl , M b2 , ... during the blanking period. Therefore, terminals T al , T^, ... and T bl , 
T b2 , ... can respectively receive the currents Io from all the MOS elements M al , M^, ... and 
M bx , M b2 , .... 

Further, shown in FIG. 5 is a configuration view in which the above circuit is applied 
to the case where a problem occurs when the current of the circuit network becomes 0 during 
the blanking period. In FIG. 5, a current loo (^Io) from a constant current source 10 is 
supplied to a MOS element Moo configuring a diode side of a current mirror circuit, and MOS 
elements M01, Mc^, ... configuring a transistor side of the current mirror circuit are connected 
to the terminals T ly T 2 , . . . via switches S 0 i, S 02 , .... Further, by turning ON the switches S 0i , 
Sin, . . . during the blanking period, currents corresponding to the current loo can be supplied to 
each portion in the circuit network 100. 



JP 05-42488 



6 



Note that, in this circuit, a reference current may be stored by using the capacitor 
components as above in the constant current source 10 and the systems of the MOS elements 
Moo, Moi> • • Such circuits can be also realized by connecting the terminals T al and T bl , and 
the terminals and T b2 , ... to each other and alternately operating the systems of suffix a 
and the systems of suffix b in FIG. 4. By this method, a predetermined current can be 
constantly supplied to a circuit network without blanking period. 

[Effect of the Device] 

According to the present device, a predetermined current without fluctuations can be 
supplied to a circuit network by storing a reference current in an active element and a 
capacitor component during an arbitrary period, and generating the stored current when 
desired. 

4. Brief Description of the Drawings 

FIG. 1 is a configuration view of an example of the present device, FIGS. 2 to 5 are 
views for the explanation of the FIG. 1, and FIG. 6 is a configuration view for the explanation 
of the prior art. 

1 is a reference current source, 100 is a circuit network, M is a MOS element, and C is 
a capacitor. 
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